Aim: Farmland abandonment or "ecological rewilding" shapes species distribution and ecological 34 process ultimately affecting the biodiversity and functionality of ecosystems. Land abandonment 35 predictions based on alternative future socio-economic scenarios allow foretell the future of biota in 36
(A) INTRODUCTION 62
Human activities have historically lead to wide-ranging impacts on ecosystems functioning, on the 63 services provided and ultimately on biodiversity but this trend is currently accelerating so 64 understanding their consequences on wildlife viability is nowadays a key challenge in environmental 65 sciences (Turner et al., 2007) . European landscapes have supported historically larger numbers of 66 human population and associated farming land exploitations which provoked wild large body-sized 67 mammals and some bird species practically disappeared in most of the regions of the continent 68 were finally chosen respectively for nest-site and foraging habitat selection analyses (see Table 1 ). 162
We used Generalized Linear Models (GLMs) to evaluate the presence/absence of Cinereous 163 vulture (1/0; binomial response with a logit function). The data set was dominated by absences (144 164 and 742 presences, 4403 and 3805 absences for nesting and foraging respectively). Thus, to balance 165 the number of presences and absences, 1000 independent samples of 144 and 742 absences wereselected for nesting and foraging respectively, and the model fit for each sample. Models were fitted 167 using backward and forward stepwise procedures, using Akaike's information criterion (AIC) to select 168 the best model of each trial. Models were built within the R environment (version 3.1.1, R Core Team 169 2014) using the function glm in the 'stats' package. 170
According with Legendre & Legendre (1998) , prior to analysis, slope and elevation were centred 171 on their respective means to reduce co-linearity with higher order terms, and standardized to unit 172 variance. We also performed preliminary univariate analyses to examine the existence of potential 173 nonlinear responses; then if required, we added quadratic terms into the models (Donázar et al., 1993) . 174
To assess the models' performance, we used Receiver Operating Characteristic (ROC) analyses 175 Finally, the breeding-site and foraging habitat suitability maps were created as the average 184 probability of presence obtained from the 1000 nesting and foraging habitat models. Consequently, the 185 map categorized all the UTM 10x10 km cells of the peninsular Spain with a range of values from 0 to 186 1 (i.e. 0 for not suitable habitat and 1 for perfect suitable habitat). The threshold value above which 187 each cell was characterized as suitable was estimated as the average of the 1000 cut-off values for 188 each cross-validation replicate and type of habitat. The cut-off value corresponded to the point on the 189 ROC curve where specificity and sensitivity were maximised (i.e. where the total amount of 190 misclassification is minimised). Thus, the cells characterized as suitable for nest-site habitat were 191 those that had values higher than 0.51 and for foraging habitat those that had values higher than 0.49.
(C) Modelling future nest-site and foraging habitat selection 193
We built land-abandonment maps from simulations for a set of socio-economic scenarios. abandonment has positive or negative effects on the current nesting and foraging habitats. We 218 specifically overlap the land-use scenarios maps for 2040 (with cells characterized as either positive ornegative probability of land abandonment) with the suitability maps for nest-site and foraging habitat 220 (cut-points respectively 0.51 and 0.49). In addition, we performed two GLM analyses (Binomial errors 221 and Logit link functions) examining how the probability of occupation by nesting and foraging 222
Cinereous vultures was related to the land abandonment predicted by each land-use scenario in each 223 10x10 km square. Thus, the response variable (probability of use) was confronted with a factor 224 variable with eight levels. Post-hoc Tukey tests were then applied. 225
(A) RESULTS 227
Nest-site models showed that the presence of Cinereous vulture was related positively with terrain 228 slope and negatively with variables describing humanization: buildings and roads (see Table 2 ). 229
Accordingly, the species selected cells with intermediate rough lower or mean values of slope and 230
where the "use buildings" (i.e. industrial, religious/cultural and residential) and the roads were scarce. 231
Besides, the probability of presence of breeding vultures was positively associated to higher average 232 of temperatures and average of precipitation (Table 2 ). Almost no relationship was found between the 233 presence of breeding vultures and the amount of forest or reforestation coverage. Regarding foraging 234 models, the presence of species was a positively associated with terrain slope, scrubland and open 235 areas called "dehesa / montado" (see details Table 3 ). Contrary to nesting habitat selection models, the 236 precipitation was not included in the models. The average deviance explained by the nest-site models 237 was 37.4±4.3% (Table 2 ) whereas for foraging habitat models was 47.2±1.6% (Table 3) Suitability maps for nesting and foraging habitats ( Fig. 1c and d Fig.3 ). The potential impoverishing of foraging areas because the 249 decrease of agro-grazing activities and the associated abundance of small and medium-sized carcasses 250
show also a similar trend between scenarios (Table 4 effect of different land-abandonment scenarios. To be able to discern we must deepen our results, 291 particularly in relation to the nesting and foraging habitat. Starting with the later, our results show that 292 land abandonment was negatively associated to habitat suitability for foraging vultures in all the four 293 examined socio-economic models, only slightly differing between them in the observed general trend. 294
In consequence, the most favourable foraging areas seem to have no high probability of being 295 new available suitable nesting habitats but on the contrary, burnings could also reduce the density of 343 the shrubs thus creating new patchy areas benefiting the European wild rabbit (Rollan & Real, 2011) . 344
It must be taken into account, however, that the long-distance foraging movements performed by large 345 body-sized species like the Cinereous vulture would cushion these effects because breeding and 346 foraging areas use to be clearly separated (Carrete & Donázar, 2005) . 347
It must be also emphasized that, when future projections are made, the constraints derived not only 348 from the adequacy of habitats but from the life-history traits of species themselves cannot be ignored. 349
In this sense, our target species shares with the rest of obligate avian scavengers and other large-body-350 sized birds of prey, a "conservative" strategy that includes high philopatry and low colonizing abilities its effects on the habitat of target species requires more complex approaches than those used on our 402 study. However, our study indicates an order of magnitude of the potential changes in available area 403 under land -abandonment, which is a starting point for further investigation. Moritz M.A., Batllori E., Bradstock R.A., Gill A.M., Handmer J., Hessburg P.F., Leonard J., 581 Table 3 . Results of the best GLMs developed to the foraging habitat at a 10x10 km square scale. For 668 each variable it is represented the average estimate and the average standard error of the 1000 models 669 (Est ± se), the standard deviation for the estimates (SD Est) and standard errors (SD se), the number of 670 models where each variable is significant (p< 0.05, 'Significant'), the average deviance explained 671 (D2), the range of the AUC (Area Under the Curve) across the 1000 models and their standard 672 deviations (SD D2 and SD AUC 
